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(54) SEMICONDUCTOR DEVICE 

PROBLEM TO BE SOLVED: To make a package small in 
thickness in a CSP (Chip Scale Package) structure by which a 
e d frame of the same size is mounted on a semiconductor chip. 
SOLUTION: A lead frame 4 to be adhered to ^m.conduc.or 
chip 1 is almost the same in size as the chip 1 . The surface 4e of 
an inner lead 4a of the lead frame 4 is corned to form a corned 
part 5 with reduced thickness. The lead frame 4 and the end 
surface lc of the chip 1 are adhered to each other with a double- 
fa d adhesive tape 3 interposed. The coined part 5 of hemner 
lead 4a is connected with a bonding pad 2 of the chip 1 through a 
bonding wire 9. The surface 1 a of the chip 1 is packaged with a 
mold resin 8, thereby exposing only the surface 4c of an outer 
lead 4b on the packaged resin surface 8a. 
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* NOTICES * 

B!ltent office is not responsible for any 
Ses causeo by the use of this translation. 

,. This document has been translated by compu.er.So the translation may not reflect the original 

shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 


CLAIMS 


C aim Pile up the leadframe of a semiconductor chip and abbrev.a t on same s.ze on the surface 

if a sTmiconductor chip and it slicks through adhesive*. Connect the mner lead and 

of a semiconductor cmp an 5 front- face side of a sem.conduclor 

Z is c So^ by *e ^ffl^S It m.y beLicWl^ with the front face of an outer 
ted fa th ^ semiconductor device which exposed the front face of an outer lead on the closure 
esin front fac^e semiconductor device characterized by having reduced the th.ckness by the 
s^c of th frontiace of an inner lead, and making an inner lead front face lower one step than an 
out ^lead front face so that the bonding wire connected to an inner lead may not cross the front 

Kim 2] Thesemiconductor device according to claim 1 which also closed the gap between the 
ndTce wh ch form the size of the above-mentioned leadframe a ^j™*^*" 3 
semiconductor chip, and are formed when this leadframe ,s piled up on the surface of a 

^^^^r^^ocor^ to claim 1 or 2 which made the adhesive* which 
sSk TleldfraTe on the front face of the above-mentioned semiconductor ch.p placed not only 
between an inner lead side but between outer lead sides. 


[Translation done.] 
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* NOTICES* . . . 

„ patent Office is not reBponsible for any 
japan *»*en ^ o£ thi( . translatl on. 

damages causeu 

, .This document has been transited by computer. So the translation may not reHec, the original 

K^lhows the word which can not be translated. 
3 jn the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

Ic^blv ^DackaeeTurther miniaturized by even chip size level by the mcrease >n capacty has 

miniaturization. _ p rrhi Sca i e p ac kage) which exposed 

r00031 Conventionally, the semiconductor device called CSP (Chip scaie rat Kg ; 

the leadframe 22. 
"o^ 

££££ cveil aL. in a lead by congou, down se, S^-^ 
processing deplh beyond lead " is needed, and the pan and package th.cUess cannot 

i00°06) moreover - ahhough .he minimum package can be obramed * jtetorf.^ j^e 
^a^lS^^ 

SSrmore'sinc. adhesion fxa.ion of ,he leadframe ,o a ""'^^Srec.ion 
perforined only by rhe inn., lead side, although >be case where Hxanon nn rhe ,h cknes drrecuon 
by Ihe side of an ouler lead was no. enou S h arose on .he occasion of a mould resm seal, wncn 
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feali on was no, ^SH. a n» U «« f nceOcd b.* >o aCcc = „ 

hinly on the surface of the outer cad. conventional technology 

0008) The purpose which can make package thickness thinner, 

mentioned above and offe the *«™^^ c lime of a m0 uld resin seal to offer the 
Moreover, the purpose does no. damage. Furthermore the purpose of 

fhavbg on the front face of an outer lead. 

[° 009 1 u d uumi The semiconductor device of this invention piles up the 

Means for Solving ,the Problem] The same size on the surface of a semiconductor 

eadframe of a semiconductor chip an ^bre an semiconductor chip of a 

chip, and sticks it through adhesive, - He duclor chjp is closed by lhe 

leadframe by the bonding wire, the from lace ^ ]n ^ 

mould resin so that it may become flat- tapped ^ i the fr ont ^ ^ facc 

semiconductor device which expose ^/^er dt reduced, and one step of inner lead 
The thickness by the side of the front face ^ot an inn ^ connecled l0 an 

front face is made lower than an ™™ ] ^J^J^Z*. if lhe thickness of an inner lead ,s 
inner lead may not cross the front face of an ^ lead. ^ ^ ^ ^ ^ an 

Z^XZ^Z of the lead is ca.ed out, package 

^1^ 

lhe end faces which form the size semiconductor chip by the mould 

and are formed when a leadframe More0 ver, making the adhesive* 

resin can prevent breakage of a sc 7' c ™^ c hi P placed not only between an inner 

t^^aZ^Z ^ — d of the mould resin to the from 


face of an outer lead. 


&me„ts of the Invention] The f^^^^^^Z SS 
invention is explained in stall using a to ^^JSti^ieonducior chip 1. 
structure which carried the ^^ C ^*^S" side, a bonding pad 2 is arranged and a 
[0012] Near the center of surface ^^'^^J^on surface la of this semiconductor 
semiconductor chip 1 is constituted. T«hw « « u lead 4a for connecting with 

chip 1 consists of same sizes as a "^^^^u^M. The attachment by the 
a semiconductor chip 1 , and outer lead 4b u sed a i an M , and a , e adframe 4, and 
semiconductor chip 1 and the lea 4%™*^"* "J^Tso that end' face 1c of a 
is performed through the tape 3^*^"^' be 5n agree ment. 
semiconductor chip 1 and 4d of end faces of J ""Vf Utictaess, and has made it thin. 
[0013] Instead of having not bent, a leadfrw. 4 educes a part o, ^ ^ 

4c) of outer lead 4b. .. olatine 6 wa s performed to the coining 

[0014] Thus, the bonding pad 2 allotted near [ wh ^"^SadS tower one step than surface 4c of 
•section 5 of inner lead 4a which reduced thickness and wa ^ s J ion 5 and a 

outer lead 4b, and silver plating 6 was P^rmc*) ^fjg^ of coining section 5 is 
semiconductor chip 1 is connected by the £ of ouler , ea d 4b. 

low, the height of a bonding wire 9 can be "^^"^Viride of a semiconductor chip 1 . 
[0015] Closure by the mould resin 8 is performed by the surface 1 a «fl ^ 
Thickness of the mould resin 8 is made into the same height a surface 4c ^ 
although inner lead 4a, a bonding wire 9. etc. are buned and protected 
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4H is exDO-ed 10 closure resin surface 8a. At this time, it is small in the area of a 
4C f r e and n der ornate thickness of a package thin, it is made for the mould resm 8 not.o 
E a .fe'sur^oundings top in rear-face lb of the end-face 1c and the sem.conduc.or chip 1 of 4d of 

,V Ip^H frame 4 and a semiconductor chip 1. 

?^ C ?hu s n« ^n'slhuicd semiconductor package has prepared the level difference m the 
[0016] Thus, since he : co si ^ of ^ , jke before . 

lea d with coining t does^ no need 10 £ ^ semjconduclor lhjckness of |ip< 

Moreover, package ^XsTve and lead of one sheet, and since the processing depth 

** which a d ° wn sei requires is not required of a ,ead 

PvT^Xtom^ -tioned above in order to make 

a rip Rb of the mould resin 8 in agreement with end-face lc of a semiconductor chip 1 the 
"adtme 4 u d f pack ce is first constituted so that the position of the resin dambar 17 may 
b JnlZd along with the periphery of the semiconductor chip 1 shown with the altema c long 
^hoTdash line as shown in drawing 2 . moreover, the mould used at the t.me of package 
^S^- m^ld i madel^e almost same size as the appearance of a semiconductor 
T i ™J L the mould resin 8 does not tum around it to the rear-face lb s.de of a semiconductor 
Z I! i^es C o" the'mould Ly of the front-face side of a semiconductor chip In addition, 4d 
nf end faces of a leadframe 4 turns into a cutting plane of the resin dambar 17. 
roOlS] Metal mold cuts the resin dambar 17 after a mould, and Leads 4a and 4b are separated 
eparately Here, before cutting the resin dambar 1 7, it is good that wettmg with solder performs 
aood s lver plating 7 to surface 4c of outer lead 4b exposed to surface 8a of the mould resm 8 
ffmul ^udy wfth the silver plating 6 of the coining section 5 of inner lead 4a. If ,t cames out 
IZ S?Smes unnecessary, and the sheathing solder plating of the front face of outer lead 4b 
■s J^ilTJL a mould X at the point that the process which gives a damage to a package 
ran he reduced while it can cany out cost reduction. 

[0^19] Ac o di ng to this manufacture method, remaining as it is or since ,t can omit a > pan and can 
use though it is equivalent in price as compared with the conventional mould package >n the 
mSufaetfring process and resin mould process of the LOC leadframe currently performed 
conventionally the package of small and a thin shape can be obtained more. 
5£J2£[by the way 8 ] the size of a package is the same as that of . — uctor chip 1 in 

ZSS^Z ! suchToncem performs a setup to which a , ^^^^ 

l^lTZtZZX ' mould - when the size of metal mold is doubled and formed, even 
ffTspers on SS fa semiconductor chip 1 - a mould - since metal mold stops touching 
endTcelcof a semiconductor chip 1 . it can prevent breakage of a J*P f * 
addition the gap G formed between 4d of end faces of a leadframe 4 and end-face lc of a 
%S£^£p 1 is buried by the mould resin 11 by closure by the mould resm 8. Therefore, 
end-face lc of a semiconductor chip 1 is protected by the mould resm 1 1 after _a res.rr eak 
[0021] Moreover, if the package structure shown m 6r^ml and drjwmU s n ^ u jg ff 
fixation in the thickness direction by the side of outer lead 4b on the tape 3 with double. uied 
adhesives in case the mould of the package is carried out, a mould resnv ^ ned to begin to 
. delete a wraparound and a front face thinly to surface 4c of outer ead 4b. This can P^n 
effectively surroundings — to outer lead surface 4c of the mould resm 8 by ^J^*^' " 
with double-sided adhesives with thickness equivalent to .he tape 3 with double-s,ded adhesnes 
by the side of an inner lead intervene between the semiconductor chip 1 near the Package 
periphery, and outer lead 4b, as shown in drawing . In addit.on, of course, it .s good also as 
structure which combined drawing 3 and drawing 4 . ,i lKrtllo w c ;, V Pr 

[0022] Moreover, with the structure of drawing 1 . drawingj and djawmgj although silver 
plating 7 was performed all over surface 4c of outer lead 4b, if .t does so, ,t will be expected that 
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u ciiver amount of eyes increases and cost goes up. However, as shown in flnffiUUU . «*, ...-*...» 
thC the Add of the silver plating 14xf outer lead 4b, it can decrease and the silver amount of 
'eyes can made advantageous in cost. In addition, a sign 15 shows the port.on wh.ch has not 

^T^SS^ < he exam P le Which Ca ^ ed ° Ut ShCathin ? ° f S0 l dCr f !? ~ of 
[ ?lclSS lead 4b. Although it means that the process of carry out [ to the front face of 

^ cTaI TZL^ of the solder plating ] which gives a damage after a mould to a package 

° <- m „niinn^ alreadv this invention does not eliminate this. 

Stoes ff h used semiconductor chip is 0.05mm of — of 0.15mm and a tape with 
feUDferidri adhesives. Moreover, 0.075mm coining was performed to the inner lead. Moreover, 
although The coining method was used as the technique of reducing the thickness of an inner lead 
w * the gestalt f this operation, you may use the half dirty method. Moreover, although the tape 
w!tn doubfe Sed adhesives was used as a means to stick a leadframe on a semiconductor ch.p, u 
is only good also as adhesives. 

[Effect of the Invention] Since the level difference was prepared in the lead by reducing the 
WckTess of an inner lead according to this invention and the processing depth beyond lead *• is 
notte Hike the conventional example which prepared the level 

down set processing, package thickness can be made thinner, moreover -- since the size of a 

leadframe was formed a little more greatly than a semiconductor ch.p - a mould - the injury on 
he semiconductor chip by metal mold can be prevented effectively Furthermore, since it was made 
o make the adhesives which stick a leadframe on the surface of a semiconductor ch.p placed also 

between outer lead sides, the wraparound of the mould resin on the front face of an outer lead can 

be prevented, and surface shaving **** is not required. 


[Translation done.] 


http://www4.ipd1 jpo go.jp 'cci-bin'tran_web_cgi_ejjc 


10/01/2003 


* NOTICES* 

^hT— has been translated by confute, So the Ration m ay no, reHect 0- original 

PSS^-s the word which can noi be translated, 
3.1„ the drawings, any words are not translated. 



DRAWINGS 

\ to j ? 1 • 


*"'"\ J,ms to 



[Drawing 2] 

AD AO ^ . 



[Drawing 31 
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9-92775 

Japane.e Patent Laid-open Publication No. Hei.ei 9-92775 

[TITLE OF THE INVENTION] 

Semiconductor Device 

(CLAIMS) 

1. A semiconductor device including a semiconductor 
chip, a lead frame having a si 2 e substantially equal to 
that of the semiconductor chip, the lead frame being bonded 
to a surface of the semiconductor chip by an adhesive layer 
interposed therebetween under the condition in which the 
lead frame is overlapped with the semiconductor chip, 
bonding wires adapted to bond inner leads included in the 
lead frame to the semiconductor chip, and a resin 
encapsulate adapted to encapsulate a region toward the 
surface of the semiconductor chip in such a fashion that it 
has a surface flush with a surface of each of outer leads 
included in the lead frame to expose the surface of the 
outer lead at the surface of the resin encapsulate, wherein 
each of the inner leads has a reduced thickness at a 
surface thereof in such a fashion that the bonding wire 
connected to the inner lead does not extend beyond the 
surface of an associated one of the outer leads, whereby 
the surface of the inner lead is lower than the surface of 
the outer lead by one step. 
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2. The semiconductor device in accordance with claim 
1. wherein the size of the lead f r « me is slightly laroer 
than that of the semiconductor chip, and the resin 
encapsulate fills a gap defined between corresponding end 
surfaces of the semiconductor chip and the lead frame when 
the lead frame is laid on the surface of the semiconductor 
chip in an overlapped state. 

3. The semiconductor device in accordance with claim 
1 or 2, wherein the adhesive layer is disposed not only at 
a region where the inner leads are arranged, but also at a 
region where the outer leads are arranged. 

(DETAILED DESCRIPTION OF THE INVENTION) 
[FIELD OF THE INVENTION) 

The present invention relates to a semiconductor 
device using a lead frame, and more particularly to a 
. semiconductor package having a thin and compact structure 
substantially eq ual in si2e Co . 6emiconductor ^ 
packaged therein. 

(DESCRIPTION OF THE PRIOR ART) 

in DRAMs (Dynamic Random Access Memories) hav . ng a 
large capacity, an LOC (Lead On Chip, structure is .ainly 
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used which is capable of allowino . 

. anowang a semiconductor chip 

packa9e - in ° rder to — • h i9h . densi ;; 

mounting. However 

However, the recent dema „ d o£ ^ incretsed 

eve!. S imil .r ly . Mmleendueter pMtagM ^ e2ectronic 
.ppHence. sue .. £ae . lni] . mehiMBi m ^ computers 
xc cer d s. and the like has been r ^ ired ^ ^ ^ 

compact structure in pace with th* 

P ce wath the recent trend of those 

«~««e applia „ees to „ ard . compactness . Furthermore _ 

' COnPa " n " S " * ~- We 
"^"^ " ~ toe occupied 

semiconductor packaoe h„- 

Package, but also the thickness of the 

semiconductor package. 

in or.er to TO . t such regusre „ ent miconduccor 

-c. ha . b « n propose<J „ Mch ie caned a ^ 

expose d at the lower surface of ... 

Fig , ... , "' C,t ' 9e - "•'•rri« 3 to 

3 ' 7 illustrating a details 

d stru «ure of this CSP 
Package, a lead frame 22 havino rK 

. haVin9 the "me size as that of a 

semiconouctor chip 21 i s bonded to fh 

t . ed Co the W1 »"9 surface of 

c «e semiconductor chip 21 thaf . . 

«*. that is . the surface 21a in 
s uch a fashion that their co. 

corresponding ed 9 es are ali gned 


»ith e.ch other, by means ot „ adhesive j5 jnner jMds 
«a of the lead frama „ are comiecced ^ semiconducto _ 
chip 21 by „,eans o£ ^din, wiras 2t , n thie s > e ^ 
encapsulate procaas im carried usin3 ^ ^ 
«. ,„ chis encapsulating procass _ samicenductor chsp 

" is encapsulated by the roldi „ 3 J5 ^ ^ 

toward its aurf.ce 21.. thereby causing ^ ^ ^ ^ 

..oh outer la.a 2 2b to be exposed at the surface 2S. of the 
molding resin 25. 

I" this case, it is necessary to provide a stepped 
lead structure in order to prevent the bondino » itee 2t 
serv,„ 3 to connect che imer ieads ^ semiconductor 

chip 21 fron, bei„ 9 protruded fro. the surface 25. of the 
«.*- 25 flush „ith the surfaces 22= of the outer lead. 
»b. To chis end. in this convention.! ex.tple. the lead 

™ " ^ ~ bJ " t " " » — -sttin, process so th.t 
each inner lead 22. U low tha „ „ ^ ^ 

outer lead. 2Jc by one atep. 

ISOBJECT MATTERS TO BE SOLVED By THE INVENTION) 

techn- 1 " aCCOrd ' nCe abOV ' mentS °"' d mention.! 

7"' COmP '" n " S °' * ~-or p.c k .o. c.„ be 
achieved with regard to not only t K* 

only the area occupied by the 

semiconductor package, but al so the th - „ 

aaso the thickness of the 

semiconductor package. Howeve- 

CVer - Sin « this technique 
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provides a stepped lead structure by down-sett ing che lead 
frame, it requires a machining depth exceeding the lead 
thickness. For this reason, it is impossible to produce a 
package having a thickness less than the machining depth. 

Where the semiconductor chip i has . the same size as 
that of a package to be produced, the package may have a 
minimized size. However, if the semiconductor chip i has a 
nonuniform size, it may be damaged by a mold during an 
encapsulating process using the molding resin. 

Furthermore, the lead frame may be in a state 
insufficiently fixed in a thickness direction at its 
Portion near the outer leads during the encapsulating 
process because the bonding and fixing of the lead frame to 
the semiconductor chip is achieved at a portion of the lead 
frame near the inner leads. As a result, the molding resin 

^rface. ln thia caee/ it . g necefisary t(> ^ ^ ^ 
resin film coa ted on the outer lead surface. 

An object of the invention is to solve the ' above 
mentioned problems involved in the prior art, and to 

provide a semiconductor device 

aevice having a reduced package 

thickness. Another ob-ieet 

object of the invention is to provide a 

semiconductor device havina » 

naving a structure capable of 

preventing its semiconductor chir> k 

r c " a P from being damaged during 

an encapsulating process usinn 

using a molding resin. Another 
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« the invention u to provide a 6emiconducto _ 

having . £truccure capaMe ^ ^ - 

requirement for its outer l..* 

er 2ead surf.ce to be shaved off 
efter an encapsulating process. 

.[MEANS FOR SOLVING THE SUBJECT MATTERS] 

™. present invention provid ^conductor device 

including a semiconductor chip, a lead frame having . size 
suhst.nti.llv e^al to that of the semiconductor chip, the 

cnip * .n adhesive l. yer interposed ^^.^ ^ ^ 

condition in „ h ieh the lead frame is overlapped with the 
semiconductor chip. tending wir „ ^ ^ 

-eluded i„ eh . Uad frame to semicMductor ^ 

" — » encapsulate a region 

o«rd the surface of the semiconductor chip i„ such . 

- L-d. included i„ th . lMd frm J 

-herein each of th. i„„ er leads h as a reduced 

.g ire connected to the i„„ er le .d does not e„.nd 

beyond the surface of an associate * . 

. ssocaaced one of the outer leads 

"hereby the surface of the inn. , 

surfa. , iS 2 ° Wer than th. 

s ^*ce of the outer lead by one step 
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In the semiconductor device of the present 
invention, the size of the lead frame may be slightly 
larger than that of the semiconductor chip. i„ this case, 
the resin encapsulate fills a gap defined between 
corresponding end surfaces of the semiconductor chip and 
the lead frame when the lead frame is laid on the surface 
of the semiconductor chip i„ an overlapped state. 
Accordingly, it ia pe88ible tQ effectively prevent ^ 

semiconductor chip f rom being damaged. The adhesive layer 
may be disposed not only at a region where the inner leads 
are arranged, but also at a region where the outer leads 
are arranged. m this case, it is possible to prevent the 
molding resin from spreading on the outer lead surface. 

(PREFERRED EMBODIMENTS OF THE INVENTION) 

Hereinafter, preferred embodiments of the present 
invention will be described in detail in conjunction with 
the annexed drawings. Fig. a i8 a cross-sectional view 
illustrating a CSP structure in which a lead frame 4' having 
the same size of a semiconductor chip 1 is bonded to the 
semiconductor chip 2. 

The semiconductor chip a is provided flC itg 
surface, namely, a surface la. with bonding pads 2. These 

bonding pads 2 are arranqed *w ... 

anged m the vicinity of the central 

Portion of the surface i a T h* i ^ , 

The lead frame 4, which is 
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attached to the surface la of the semiconductor chip i. has 
the same size as that of the semiconductor chip i. The 
lead frame < includes imjer leflds ^ adapced ^ ^ ^ 

contact with the semiconductor chip lf and outer leads 4b 
each serving as an external terminal. ■ The attachment 
between the semiconductor chip i and lead frame 4 is 
achieved by overlapping the semiconductor chip i and lead 
frame 4 with each other in such a fashion that each end 
surface 1c of the semiconductor chip i is aligned with an 
associated one of end surfaces 4d of the lead frame 4. and 
interposing a double-sided adhesive tape 3 between the 
overlapped semiconductor chip i and lead frame 4. 

The lead frame < has a structure not bent, but having 
a reduced thickness at a desired portion thereof. That is 
each inner lead 4a has a coining portion 5 having a 
thickness less than that of an associated one of the outer 
leads 4b. The coining portion s is formed ^ ^^^^ ^ 

-rface of the inner lead 4a opposite to the bonding 

• surface of the inner lead 4a that <« . ' ' 

that *s. a surface 4c. 
Accordingly, bonding wires 9 whirv, 

3 wares 9. which connect the inner leads 

<a to bonding pads 2 ef che semiconductor ^ % 
respectively, have a height lower than a surface of each 
outer lead 4b opposite to the bonding surface of the outer 
lead <b. that is, the surface 4c. 

For the coining portion 5 r,r ^ 

s» K^non 5 of each inner lead 4a 
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arranged .t . level w ^ ^ ^ f ^ ^ ^ ^ 
associated outer l.. d < b by virtue Qf ^ ^ 
thickness reduction. . silver pl.ting process 
to form . silver pl. ting film The § 

formed with the silver placing film. 6 .re connected with 
the bonding pads , arr „„ 9ed ^ ^ ^ ^ 

semiconductor chip ! by means of the ^ # 

respectively, since eech coining portion S is arranged « 
a l.v.1 lower than the surface <c of the associated outer 
lead <b by one step, the associated bonding wire 9 can be 

controlled to have a k«^«w.> «* 

6 a hei9ht lower than the surface 4c of 

the outer lead 4b. 

An encapsulating process using . s , 

oonducted at a region toward the surface >. o£ the 
semiconductor chi P thereby £cming , ^ 

The thickness of the resin encapsulate S is determined 
» ««ch a fashion that the resin encapsulate a is flush 
»lth the surface. <c of the outer lead. «„ « it . 
'■ Th. inner l.. d . «. .„„ ^ f ^ 

•ncpsulated by the resin encapsulate a so that the, are 
Protected. Th . surf . ces <c o£ che ^ ^ ^ 

exposed at the surface a, of the resin encapsulate a. In 
-Oar to reduce th. are. of th. p, c)c . 9 . ^, reduci „ g 

thickness of the package, th. ... 

9 nt resin encapsulate a is 
Prevented from extending beyond ,,. k 

each end surface <d of the 
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lead fraw 4, eich end sur{ 

ot the aemiconductor chip 
1C and the s„ rface lb of th . semiCQnductor ^ ^ 

«ne. the s.^cc„duct 0 r p. c)t . 9e confioured 

process. it ie fM us ^ ^ ^ 

«• Th e ..^conductor p. ck . 9e ha . . thicteess 

semiconductor chip, the ^u<^ 

*±i>, cne thickness of the 

Ui cne double-sided 

- lead p ertion of semicenducter 

«-» -d t h icta .„. re ^„ d in , igm w etructure 
...cod" fabriC '" 0n ° £ — 

r " p,ck,9e ' tb * , - f »- « «- - — . 

the semiconductor pack» Q «. 

■» extend . lcng the p . riphersi 

■ semiconductor chin i < ... • 
chap a indlcated fcy dotted iines 

- « to align each end surface 8b of the resin 

8 with ru " enca PBulate 

w it h the associated end surface 3c of fh 
chip i _ ° f the semiconductor 

m P 1. The mold used in th . * w • 

. the fa ^rication of the 

semiconductor package has a size * w 

si 2e of th • substantially equal to the 

z « of the semiconductor chip i Th 
is molrf ' he rCSln en « P sulate 8 

m ° lded ° n *y at a region toward th 

toward the surface la of the 
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semiconductor chip 1 while being prevented from spreading 
on the surface lb of the semiconductor chip i. Each resin 
dam bar 17 is cut along the associated end surface 4d of 
the lead frame 4. 

After molding, the resin dam bars 17 are cut from the 
mold, thereby achieving a separation of the leads 4a and 
<b. it is desirable that, prior to the cutting of the 
resin dam bars 17. a silver plating film 7 providing a good 
flowability of solder is formed on the surfaces 4c of the 
outer leads 4b exposed at the surface 8a of the resin 
encapsulate 8. The formation of the silver plating film 7 
may be conducted simultaneously with the formation of the 
silver plating film 6 on the coining portions 5 of the 
inner leads 4a. Za this case, it is unnecessary to conduct 
an external solder plating process for the surfaces of the 
outer leads 4b. Accordingly, it is possible to reduce the 
costs. Also, there is an advantage in that the number of 
Processes, which may damage the package "after the 
• completion of the molding process, is reduced. 

in accordance with the fabrication method according 
to the present invention, it is possible to use the 
fabrication process for LOC lead frames and the resin 
^ding process associated therewith as they are or while 
Partially eliminating them. Therefore, it is possible to 
<*tai„ a packaQe haying a ^ compact th _^^ 
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structure w hile ^ equivale „ t Jn ^ ^ ^ 
conventional molded packages. 

In the semiconductor package structure shovn i, ri3 
1. hovever. if eh . semiconductor chip a has a deviation in 
■ site, the mold may then damage . part ot th? semico „ ductor 
ch.p .. This i, because the package 'ha. the same size a. 
the semiconductor chip i . £ it . roldln9 ^ ^ ^ 
Problem can he eliminated by setting the molding region to 
»«ve a sis. slightly larger than that o£ ^ semico „ ductor 
chip Where the lead fraM t ^ fafcricated ^ ^ 

Si« slightly larger than that of the semiconductor chip > 
and the mold is constructed to have a si 2 e corresponding to 

a region defined by the resin >. 

y cne resm dam bars 17 defining the 

•lightly increased sire of the lead frame «. th . mold does 
not come into contact with the end surfaces ic of the 
semiconductor chip ! even „hen the semiconductor chip 1 „es 

a deviation in si** * 

A «°r°ingly. it i, pos , ib j. t „ 

P-ent th. semiconductor chip > from bel „ 9 _ 

"Chough there i. . gap , „ M ^ ^ ^ 

of the l..d frame , and th. associated end surface of 

—"•*«« Chi " »• »«P 0 is fill.d with th. 

molding resin 11 during the f • 

in 9 the formation of the resin 
encapsulate 8. Thus. the end 

the end surfaces ic of the 
semiconductor chip i are protect** k 

P ° Cected *y the mold resin 11 
tter the formation of the resin 

cs m encapsulate 8. 
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Furthermore, in the semiconductor package structure 
shown in Pi 96 . l and 3 . if the lead frame ^ ^ & ^ 

insufficiently fixed in a thickness direction at its 
portion near the outer leads 4b by the double-sided 
adhesive tape. 3 arranged at the inner lead region during 
the encapsulating process, the molding resin may spread in 
the form of a thin film on the surface 4c of the outer 
leads 4b. i„ this case, it is necessary to shave off the 
resin film coated on the surface 4c. The phenomenon of the 
moldin 3 resin spreading on the ou.er lead surface 4c be 
effectively prevented by interposing a double-sided 
adhesive tape 13 having the same thickness as the double- 
sided adhesive tape 3 between the semiconductor chip and 
the outer leads 4b in the vicinity of the periphery of the 
package. A combination of the structures shown in Figs. 3 
and 4 may also be used. 

Although the silver pLting mm 7 iE fomed over ^ 
entire portion of the .urf.ce ,c of e.ch outer !..„ , b in 
the structure of Pi 9 . , or 4 , thl , „ y inevltibly 
in .„ incre... ln cost . bec . u ,. o£ ^ ^ ^ 

•mount of siWer used. „o„ever. the .mount of sUver used 
«n be reduced bv reducing the ere. coeted with the silver 

Plating film, as indicated bv th. 

a Dy the reference numeral 14 i n 

FS S- 5. in this case, there < e » 

" e ls an advantage in regard to 

costs. The reference numeral i e ^ 

numeral is denotes an area plated 
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with no silver plating film. 

6 an example in vhich , eolder 

pl.tiug film lf u formed on the surfaM <c ^ ^ ^ 

lead ,b. As described sieve, the formation of the solde- 
ring film on the surface of the outer lead <b inevit.hl y 
involves an incre.se in the number of processes dsm, 9 i„ g 
the package. Of course, thi . ia not „ voided ^ ^ 
invention. 

In the above mentioned enbodlnel)t o£ ^ 
invention, a semiconductor chip „., used whic „ , 
thinness of 0.3 mm. The lead frame used ^ ^ 
«i 0.15 mm. „„, the douMe . sided ^ ^ ^ 

total thicKn... of o.os mm. The inner le.ds were subjected 
to . coining process to have coining portiOT5 h . vi „ 3 . 

thickness of o.cs mm. though the coining prec 

— « • method for reducing the thickness of the inner 
• h.lf.. tC hing process ms y be used. *l thoUQh th . 
Ooubl.-sided .db.. lv . t . p , w „ , ^ ^ 

• .".chin, the semiconductor chip „ eh . f „\ 
adhesive may be simply used. 

(EFFECTS OF THE INVENTION) 

lead stJu:^:^ 6 ^^^^:^^^^^"^ 0 "' 3 
a ° f " ch fnner lead* Accordingly"-" 0 ^ 0 " ln the Sickness 
machf n1 " 9 d6pth exceeding the ie^d ^"^""ary to give 
">ach inin9 depth is reguirel in the «J£ iCkness • Su ^h a 

in the c °nventaonal method in 


°* the semiconductor chi D in .f 81 * 9ht l y larger than that 
invention, it 5. possSle to !"° rd f nCC With th « Present 
semiconductor thlFSZ LlL 5 feccivei y Prevent the 
Moreover, it is oo^lK? dama 9 ed *V the mold. 

the adhesive adapted to bond the ? tCr leads b «cause 

of the semiconductor chip is .? * d , * rame to the surface 
leads. Accordingly, it ?« * applied to the outer 

outer lead surfaces! Necessary to shave off the 
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^Uonduccor de "ee wkh led frame for high denary mounting - 1,,, outer lead exposed 

'"""'i, fACl » C^LE LTD 95.09.22 95., P-244204 

S:S!S „. conductor «*p 0, oo„ded J* a ,ead fran.e ( 4, Tne 
;ad fram e consists of an inner iead (4a) an an outer ead V co , lducto( 

damage. (5pp Dwg.No.2/7) U11-D03A1 
SI97-259719 
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